
 

  Reporting of Results of Survey on the Test Series 6 

  Transmitted by the Institute of Makers of Explosives (IME) 

  Introduction 

1. At the thirty-ninth session of the UN TDG Sub-committee (TDG), the TDG working 
group on explosives (EWG) discussed issues of difficulty in conducting tests outlined in the 
UN Manual of Tests and Criteria (Test Manual), and recommended to the TDG sub-
committee1 that the EWG conduct a review of the tests mentioned in Parts I and II of the 
manual with a view to: 

a) Better defining the specifications of the tests, 
b) Better defining the tolerances associated with those specifications, and 
c) To remove any unnecessary or over-specifications.   

2. Australia offered to coordinate a survey of experts on the basis of permitted 
variations to Test Series 8 and IME offered to coordinate the work, along with USA and 
Canada, on Test Series 6 (TS6). 

3. The TDG Sub-committee agreed that this work should be carried out2. 

4. As a first step in the review of TS6, IME, along with USA and Canada, conducted a 
survey to obtain comments, observations, and experiences in performing TS6.  At the forty-
first session of the TDG, IME reported initial results of this survey in 
UN/SCETDG/41/INF.33. 

5. The TDG welcomed the report from IME and requested that it expand the 
distribution of the survey and to report back at its forty-third session. 

  Discussion 

6. The survey was initially distributed to: 

a) All participants at the June EWG  
b) CERL  
c) USA explosives testing & classification laboratories  
d) BAM  
e) TNO  

  
1 UN/SCETDG/39/INF.58, para. 13 
2 ST/SG/AC.10/C.3/78, paras. 24 - 25 

     UN/SCETDG/43/INF.9
Committee of Experts on the Transport of Dangerous Goods 
and on the Globally Harmonized System of Classification 
and Labelling of Chemicals 
Sub-Committee of Experts on the Transport of Dangerous Goods 15 May 2013 

Forty-third session 
Geneva, 24 – 28 June 2013 
Item 2 (b) of the provisional agenda 
Explosives and related matters: Review of test series 6 
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f) INERIS  
g) HSL  
h) IME members  
i) SAAMI  
j) FEEM  
k) AEISG  
l) US Department of Defense  
m) US Department of Energy  

7. After the forty-first session, the survey was subsequently distributed to: 

a) Participants at the IGUS/EPP 2012 meeting in Berlin 
b) Participants at the 2012 meeting of the Chief Inspectors of Explosives in 

Berlin 
c) IGUS/EOS 
d) CEFIC 
e) ICCA 
f) SAFEX 

8. In total, thirty-one replies (twenty-two initial replies and nine replies to the second 
distribution) were received from: 

a) National defense ministries 
b) National and independent explosives testing laboratories 
c) Explosives, fireworks, and automobile supply industry members 
d) Explosives and pyrotechnics associations 
e) NATO 

9. In addition to the thirty-one survey replies, a comprehensive set of comments 
addressing the subject of improving the test series was received from the Alliance of 
Special Effects and Pyrotechnic Operators, Inc. (AESPO).  The comments contained 
therein are relevant and bear consideration, but do not fit into the survey format; therefore, 
it is included for consideration by TDG in Annex 1. 

  Survey Results 

10. General comments.  The respondents provided numerous comments regarding Test 
Series 6.  Many concerned confusion of: 

• the meaning of terms, 
• when to use a detonator and when to use an igniter,  
• when to use equipment mentioned in test specifications, and 
• how to interpret test results. 

11. All of the comments have been collected and are reproduced in Annex 2.  In this 
summary document: 

• From question-to-question, there is no correlation between the positions of 
comments.  In other words, the first comment in Test 6(a) question 1 may not be 
from the same respondent as the first comment in question 2.   

• The comments are presented in no particular order.  
• A tally of responses is included, along with percentages.  You will note that not 

every respondent replied to every question.  
• The source of comments is not identified. 

12. Section 16.2.2.  This section describes the order of test performance and the 
conditions under which tests may be waived.  This section does not address the potential 

Berthet
Typewritten Text

Berthet
Typewritten Text



 

waiver of the 6(a) and 6(b) tests if the 6(d), when required, has been passed.  This waiver 
was discussed by the EWG and endorsed by the TDG at its 35th Session3.  Additionally, the 
structure of the section makes it difficult to determine what order changes and/or waivers 
may be appropriate.  Finally, for the 6(a), 6(b) and 6(d) tests, some commenters questioned 
why the test is required of articles that are shipped without a means for initiation or ignition 
or otherwise designed such that functioning within the transport package is prevented.  This 
is an issue that has been considered TDG and its EWG, yet the question continues to arise.  
Currently, no guidance on this topic is provided in the Test Manual and IME believes that it 
would be helpful to the users if such guidance were provided to help in understanding these 
tests. 

IME recommendations:   

a) Section 16.2.2 should be revised to indicate that, if 6(d) is required, it should be 
performed first. 

b) Section 16.2.2 should be revised to indicate that, if 6(d) has been passed, 6(a) and 6(b) 
may be waived. 

c) Section 16.2.2 should be restructured to make its reading and interpretation easier. 

d) The sub-committee should consider whether some guidance should be provided, in 
reference to the 6(a), (b), and (d) tests, to applicability of the tests regardless of 
whether the products can function in the transport packaging. 

13. Test 6(a).  

a) Purpose of the test.  73% responded that the purpose of the test was 
adequately defined.  Section 16.4.1.1 of the Test Manual clearly states that the 
purpose of the test is to determine if there is mass explosion of the contents; 
however, there is some confusion as to the meaning of the term “mass 
explosion”.  

Comments indicated that some are unsure if testing explosives shipped singly 
under Test 6(a) was necessary, since all the contents will explode.  This issue is 
adequately addressed in Section 16.2.2 of the Test Manual, which states that, 
for articles packaged singly, the 6(a) test can be waived. 

IME recommendations: 

i) Revise the heading of Section 16.4.1.1 to read “Purpose”.  This revision 
is also suggested for Sections 16.5.1.1, 16.6.1.1 and 16.7.1.1.   

ii)  Insert the following sentence at the end of Section 16.4.1.1 of the Test 
Manual: 

See Appendix B of the Model Regulations for the 
definition of “mass explosion”. 

iii)  Review the definition of “mass explosion” in Appendix B of the Model 
Regulations to ensure that it is still appropriate and clear in its meaning. 

b) Test materials.  62% responded that the materials required to perform the test 
were adequately described.  One significant issue that was called to attention 
was that of the “standard detonator” described in Section 16.4.1.2, which, as 
several respondents noted, is not available as specified.  A quick survey by IME 
of several test agencies revealed that, when a test specifies use of a “standard 

  
3 ST/SG/AC.10/C.3/70, para. 18 and UN/SCETDG/35/INF.57, para. 11(a) 
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detonator”, a commercially available detonator believed to provide equivalent 
results is used.  The table in Annex 3 provides specifications of detonators 
identified to IME as being used in place of the “standard detonator” referred to 
in the Test Manual. 

The list in Section 16.4.1.2 appears to imply that both a detonator and an igniter 
are required.  Based upon the guidance given in Sections 16.4.1.3.2 and 
16.4.1.3.3, IME does not believe that this is the case, and that this should be 
clarified. 

Suggestions were received to include more sophisticated means of blast 
characterization such as the effect of donor action on receptors, projection 
hazards, etc.  IME disagrees with these recommendations as it understands that 
the 6(a) test is intended to be a relatively basic, simple mechanism for 
determining if there is a mass explosion hazard.  Other blast characteristics are 
not examined by the 6(a) test. 

IME recommendations:   

i) The sub-committee should revise Appendix 1 of the Test Manual to 
specify broader criteria for detonators that can be used as a “standard 
detonator” pending a more detailed study on more appropriate criteria, 
and should commence such a study. 

ii)  Revise the list in Section 16.4.1.2(b) as follows: 

(a) A detonator to initiate the substance or article or an 
igniter just sufficient to ensure ignition of the substance 
or article (see 16.4.1.3.2 and 16.4.1.3.3); 

(b) Suitable confining materials (see 16.4.1.3.4); and 

(c) A sheet of 3.0 mm thick mild steel (or equivalent mild 
steel such as 11 gauge or CR4 grade) to act as a witness 
plate.  

iii)  Reword the comment at the end of Section 16.4.1.2 to read as follows: 

Note:  In some cases, blast measuring equipment may be necessary.  

iv) Revisions similar to those in ii) and iii) above should also be made to 
Sections 16.5.1.2 and 16.7.1.2. 

c) Detonator vs. igniter.  IME asked if it was clear when to use a detonator and 
when to use an igniter.  68% of the respondents felt that the procedure was 
clear on this issue.  As noted above, IME believes that Section 16.1.4.2 implies 
that both are required and has provided a recommendation regarding correcting 
this implication. 

d) The witness plate.  When asked if a tolerance should be provided for the 3.0 
mm specification contained in Section 16.4.1.2, 64% of the respondents 
responded, “no”.  Since the purpose of this test is to determine if a mass 
explosion has occurred, it does not appear that the thickness of the witness plate 
is that significant.  However, 3.0 mm thick mild steel may be difficult to obtain 
in some parts of the world and alternatives should be provided for.  IME has 
suggested a revision above that would address this problem. 

The survey also asked if alternative materials for the witness plate should be 
considered and 79% of the respondents replied, “No”.  IME agrees with this 
assessment since the purpose of the test is to determine if there is a mass 
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explosion hazard.  The witness plate serves no other purpose than to provide an 
indication that a mass explosion may have occurred.  Mild steel is inexpensive 
and readily available throughout the world and specification of alternative 
materials doesn’t seem necessary.  It should be noted that the Competent 
Authority always has the prerogative to substitute materials used in the test if it 
deems such substitution appropriate. 

e) Test specifications.  63% of the respondents indicated that the test 
specifications were adequately defined.  Many of the comments received 
indicate that the respondent may think that there is some other purpose to the 
6(a) test other than determining if mass explosion occurs.  IME believes that 
this is adequately addressed in Section 16.4.1.1.  Some suggestions that would 
lead to better clarity were received.  For example, in Section 16.4.1.3.2(c), “—” 
is used to indicate “negative”.  It was suggested that the use of the minus sign 
might not be clear to some, especially non-English speaking users.  Also, it was 
also pointed out that the wording Section 16.4.1.3.2(c) is cumbersome and 
difficult to read. 

IME recommendations:   

i) In 16.4.1.3.2(c), replace occurrences of “—” with “negative (—)”.  

ii)  Review 16.4.1.3.2(c) to try to improve readability and understanding of 
the section.  

f) Tolerances.  64% of the respondents indicated that tolerances weren’t of 
particular use in the specification of the 6(a) test.  IME’s comments regarding 
tolerances are discussed above. 

g) Over-specifications.  78% of the respondents replied that there were no over-
specifications in the 6(a) test.  Most of the comments received in reply to this 
query have been addressed above. 

h) Acceptance criteria.  It appears that the indicators of mass explosion described 
in 16.4.1.4 are leading some to conclude that any occurrence of any one of 
them is a failure.  IME believes this is not necessarily true and that (a) - (d) of 
Section 16.4.1.4 are offered to assist in evaluating whether a mass explosion 
has occurred.  For example, if there is damage to the witness plate, yet the 
package contained 50 items of which 48 were recovered unexploded, clearly, 
mass explosion has not occurred.  However there is a perception that the 
damaged witness plate is automatically a failure of the 6(a) test and requires 
assignment to Division 1.1, even though a mass explosion obviously didn’t 
occur. 

Some comments were received suggesting that package orientation should be 
varied in each of the three 6(a) trials.  Since the purpose of the 6(a) test is to 
determine if mass explosion occurs, package orientation seems immaterial.  
Package orientation would be important if examining projection effects, but this 
is not the purpose of the 6(a) test. 

IME recommendations: 

i) Review the criteria to ensure that they don’t conflict with the definition 
of “mass explosion” provided in Appendix B of the Model Regulations. 

ii)  Provide some examples that better illustrate pass/fail for articles such as 
detonators, shaped charges, detonating cord, air bag inflators/actuators, 
small arms ammunition, etc. 
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iii)  Ensure that it is clear that examples are provided for illustration 
purposes and are not to be construed as iron-clad acceptance criteria. 

14. Test 6(b).  Most of the discussion above about Test 6(a) is applicable to Test 6(b) as 
well.  Some comments were received that indicate that some parties think that the 6(b) test 
is used for purposes other than as stated in Section 16.5.1.1, that is, to determine if there is 
package-to-package propagation.   

IME recommendations: 

a) Review the criteria to ensure that they don’t conflict with, or lead one away 
from, the stated purpose of the test, that is to determine if there is package-to-
package propagation. 

b) Provide some examples that better illustrate pass/fail for articles such as 
detonators, shaped charges, detonating cord, air bag inflators/actuators, small 
arms ammunition, etc. 

c) Ensure that it is clear that examples are provided for illustration purposes and 
are not to be construed as iron-clad acceptance criteria. 

15. Test 6(c).   

a) Purpose of the test.  90% of the respondents replied that the purpose of the test 
is adequately defined.  Some concern was expressed about the phrase “… or 
any other dangerous effect …”.  The concern is that the phrase is ambiguous 
and could lead to misclassification affected by burning packing material, the 
fuel itself, etc.  Some clarification should be provided.  Also, as noted above 
the heading of this section and comparable sections in 6(b) and 6(d) should be 
revised to read, “Purpose”. 

IME recommendations: 

i) Revise the heading of Section 16.6.1.1 to read “Purpose”.  This revision 
is also suggested for Sections 16.4.1.1, 16.5.1.1 and 16.7.1.1.   

ii)  The EWG should discuss the phrase “… or any other dangerous effect 
…” to determine what those other dangerous effect might be.  It may be 
appropriate to revise the ending of Section 16.6.1.1 to read something 
like, “… or any other explosives-caused dangerous effect when involved 
in a fire.” 

b) Test materials.  75% of the respondents agreed that the 6(c) test materials were 
adequately described.  A suggestion was received concerning the mesh size of 
the metal grid.  The feeling was that an inappropriate mesh size could, after 
packaging begins to burn away, result in tested product falling into the fire 
rather than remaining on grid thus confusing interpretation of the test.  Some 
clarification on this point is recommended. 

IME recommendations: 

i) Insert a sentence between the first and second sentences of 16.6.1.2(c) 
to read as follows: 

The upper surface, or mesh, of the grid, upon which the 
tested explosives are placed, should be of sufficient size 
to prevent the tested explosives from falling into the fire 
after any packaging, if present, begins burning away.   

ii)  Reword the comment at the end of Section 16.6.1.2 by inserting 
“Note: ” at the beginning of the statement. 
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c) Witness panels.  56% of respondents indicated no support for tolerances to be 
quoted for witness panel size.    Additionally, 75% of respondents agreed that 
alternative materials for witness panel construction should be allowed.  IME 
agrees and suggests that the EWG review witness panel specifications, with the 
goal of providing some guidance regarding acceptable alternatives. 

d) Test specifications.  In response to the question, “Are there any 6(c) test 
specifications that could be better defined?”, 70% of respondents answered, 
“no”.   

The main issues identified in this portion of the survey were fuel sources and 
construction of the fire.  Of particular concern was the description of a “suitable 
method” of building a wood fire that is found in Section 16.6.1.3.2.  It appears 
that some take this very expensive method as the only way to build a wood fire 
and that fires build of other lumber or wooden pallets are unacceptable.  IME 
recalls discussions at recent EWG meetings where it was generally agreed that 
other methods, such as wooden pallet fires, are also acceptable, so long as the 
desired fire characteristics and duration are obtained.    

Additionally, several comments were received that the procedure seemed less 
organized than those for 6(a), 6(b), and 6(c). 

IME recommendations: 

i) The EWG should review fuel sources for the test to determine if other 
methods are available that will serve the purpose, be readily available, 
and more environmentally friendly.   

ii)  Revise Section 16.6.1.3.2 by adding the following sentence to the end of 
the section: 

Other methods of building a wood fire, such as using 
wooden pallets and/or scrap lumber, may also be used, 
so long as the desired fire is obtained for an appropriate 
duration of time (see 16.6.1.2(e) and 16.6.1.3.1). 

iii)  The EWG should review the structure of the procedure to improve its 
readability and comprehension. 

e) Unnecessary or over-specifications.  63% responded “no” to the question, 
“Are there any unnecessary or over-specifications in the 6(c) test?”  Most of the 
comments received under this question have been addressed above, and where 
appropriate, IME has recommended some courses of action. 

f) Assessment criteria.  Slightly more than half (53%) responded that the 6(c) 
assessment criteria contained in Section 16.6.1.4 were adequate.  Some of the 
questions concerned the definition of “mass explosion” (see discussion in para. 
13.a) above), assessing fireballs and jets of flame, calculating burning time, 
assessing witness panel dent depth, and calculating mass-distance relationship 
when trying to evaluate energy of metallic projections.   

It was observed that the second sentence in Section 16.6.1.4.2 is inconsistent 
with the definition of “mass explosion” as provided in Appendix B of the 
Model Regulations.   

A suggestion was received that terms such as “fireball”, “jet of flame”, “fiery 
projection”, and “metallic projections” be defined so that there will be more 
consistent interpretation and application of the 6(c) acceptance criteria. 
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It was observed that the concluding phrase of Section 16.6.1.4.6, which 
addresses hazardous effects being confined within the package, is not an 
evaluation possible in the 6(c) test, since the package has most likely been 
consumed in the fire.  Commenters questioned why this statement is in the 
assessment criterion that leads to 1.4S.  IME agrees that this is an inappropriate 
6(c) assessment criterion and has confirmed that the statement was added 
during the development of the 6(d) test, which is used to evaluate hazardous 
effects that result from accidental function of an explosive within its transport 
package.  

There seemed to be general confusion and lack of understanding of the 
significance of certain criteria, such as the energy level limits (8J and 20J) for 
metallic projections, the thermal flux and burning time criteria, dent depth 
limits, and so forth.  Much of this information is contained in discussion 
documents that were developed during the review of the 6(c) test by the EWG 
in the 1990s.  IME is in possession of most, if not all, of these historical 
discussion documents and suggests that it might be worthwhile to include some 
of this information in an introductory paragraph to the procedure so that users 
will understand their significance.  Since IME has already recommended 
revising the heading of Section 16.6.1.1 to read “Purpose”, perhaps a new 
“Introduction” section could be added. 

Validity of the points on the curve and the data in the table in Figure 16.6.1.1 
was questioned.  Some observed that the data presented has not been borne out 
in their practical test experience. 

IME recommendations: 

i) Review Section 16.6.1.4.2 and ensure that the assessment provided is 
consistent with the definition of “mass explosion” as provided in 
Appendix B of the Model Regulations. 

ii)  Develop definitions for the terms “fireball”, “jet of flame”, “fiery 
projection”, and “metallic projections”. 

iii)  Revise Section 16.6.1.4.6 as follows: 

If none of the events occur which would require the product to be 
assigned to Division 1.1, 1.2, 1.3 or 1.4 other than Compatibility 
Group S, the thermal, blast, or projection effects would not 
significantly hinder fire-fighting or other emergency response 
efforts in the immediate vicinity, and if hazardous effects are 
confined within the package, then the product is assigned to 
Division 1.4 Compatibility Group S.   

iv) Add a new introduction section that discusses the theories, meanings, 
and significance of the various acceptance criteria. 

v) Review the graph and data in Figure 16.6.1.1. 

16. Test 6(d). Most of the discussion above about Test 6(a) is applicable to Test 6(d) as 
well.  Some issues specific to 6(d) are reviewed below. 

a) Acceptance criteria.  85% of the respondents indicated that the 6(d) 
acceptance criteria are well defined.  Concern was expressed that minor nicks 
and scratches might be interpreted as a “dent” as described in Section 
16.7.1.4(a).  This has been discussed in past meetings of the TDG’s explosives 
working group, and IME recalls that this is not the case.  Some guidance to this 
effect should be provided in Section 16.7.1.4. 
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Also of concern was the wording of the criterion provided in Section 
16.7.1.4(b).  The feeling is that the words “capable of” are too vague.  IME 
agrees and suggests that a revision of this criterion be considered.   

Section 16.7.1.4(c) describes disruption of the packaging causing projection of 
the explosive contents.  If this occurs, assignment to 1.4S is not possible.  The 
question has been posed that, if the entire outer package is blown away, yet all 
of the contents remained in the area of the confines of the package, would this 
be considered a pass or a fail?  IME believes that, in this example, since the 
explosive contents were not projected, that this would be a pass.  However, 
discussions at a past meeting of the IGUS/EPP and at a past Chief Inspectors of 
Explosives conference indicate that there is not a consensus of agreement on 
this interpretation.   Some clarification is needed and this could possibly be 
assisted by inclusion of some additional specific examples.  

IME recommendations:   

i) Provide some guidance regarding what a dent is and what it is not. 

ii)  Revise Section 16.7.1.4(b) as indicated below: 

A flash or flame capable of ignitingthat ignites an adjacent material 
such as a sheet of 80 ± 3 g/m² paper at a distance of 25 cm from the 
package.  

iii)  Consider providing some guidance regarding the issue described above 
concerning the outer package being blown away. 

iv) Provide some examples that better illustrate pass/fail for articles such as 
detonators, shaped charges, detonating cord, air bag inflators/actuators, 
small arms ammunition, etc. 

v) Ensure that it is clear that examples are provided for illustration 
purposes and are not to be construed as iron-clad acceptance criteria. 

  Consideration 

17. The IME recommendations contained in paragraphs 12 – 16 above are not intended 
to be formal proposals for consideration by the TDG or EWG.  They are intended as IME’s 
suggestions for further discussion beginning at the 43rd Session.  

18. The issues identified in paragraphs 12 – 16 above are those that IME has identified 
as the most significant.  In total, more than 400 comments were received in response to the 
survey, and the TDG and EWG may wish to conduct a more thorough review of those 
comments, as presented in Annex 2. 

19. IME remains at the service of the TDG and the EWG to continue to coordinate any 
future work on the review of Test Series 6 subject to those groups’ desires and instructions. 

   



 

Annex 1 

Letter from the Alliance of Special Effects and Pyrotechnic Operators, Inc. 
concerning UN Test Series 6 when used for explosives classifications
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Monday, October 1, 2012 
 
David W. Boston  
UN Consultant  
Institute of Makers of Explosives  
P.O. Box 765  
12001 County Road 1000  
Godley, TX 76044-0765  
Tel: +1 (817) 551-0660  
Fax: +1 (817) 396-4584  
 
via electronic transmission: 
e-mail: david.boston@corelab.com 

 

 

 
 
Dear Mr. Boston, 
 
I am writing on behalf of the board and membership of ASEPO, our non-profit, mutual benefit 
organization which represents hard-working men and women who create special effects for stage 
and screen worldwide. 
 
We thank you for this opportunity to comment on this important subject. Since many of our general 
comments apply to several of the questions on the survey form, we’ve expounded on them here and 
only put brief notations with references to this letter in the attached survey form to avoid 
redundancy. 
 
Our general comments: 
 
There is a need for regular, periodic review of a broad-based nature such as this survey. 
 
Periodic review of the methods and materials is a necessary part of keeping the tests current, 
relevant, and fully implementable at all levels. While we realize that such review is undertaken by 
competent authorities and other government entities via the United Nations meetings, it is 
important to realize that the need to perform these tests exists not only at official testing agencies 
but for anyone who is submitting materials for approval.  
 
Seeking an explosives approval via testing is often a process associated with significant expenditure 
of time, and of financial and administrative resources. In all but the most certain cases, materials 
must be pre-tested by whoever is seeking the approval prior to doing so, as to be reasonably sure 
that it will pass. Further, such pre-tests are not infrequently performed more extensively, so as to 
attempt to detect and correct any unusual or infrequent behavior of the materials during the testing 
done for approval purposes, which could result in a costly and embarrassing failure. 
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Given this, the circle of stakeholders in the testing process is larger than may have been realized and 
which has apparently been involved to date. During its entire history, this is the first time our 
organization has been given a direct opportunity to comment, for which we are grateful. 
 
In accordance with the principles of good governance, we would like to see such regular, periodic 
review of a broad-based nature, including outreach to stakeholders, surveys, formal and informal 
solicitation of comments, a confidential/anonymous “suggestion box” process, etc. continue, taking 
into consideration that: 
 
-not all relevant stakeholders may be easy to reach through existing channels. 
 
-some stakeholders may be reluctant to give input for fear of appearing ignorant or being perceived 
as complainers, etc. 
 
-some stakeholders may seek to use, change or influence testing methods and materials with a view 
toward gaining commercial advantage, etc. 
 
Naturally, the comments and suggestions received must be carefully and thoroughly examined for 
relevance and to be sure that the fairness, safety and accuracy of the test method is retained. We 
believe that the existing mechanism for doing so will, by removing any unsuitable suggestions. They 
cannot however reconstruct good suggestions which were never made, hence the solicitation of input 
should be as broad as practicable and reasonable. 
 
 
The test methods and materials should be selected with a view toward providing good value for data 
obtained, and regularly reviewed on that basis. 
 
Naturally, the safety and accuracy of test methods should be the primary consideration, not 
minimizing the cost, and we are certainly not advocating any short-cuts, watering-down, 
compromises, etc. which undermine their validity. 
 
That having been clearly stated, we would like to add that including, retaining, or implying the 
necessity of wasteful, arbitrary, outdated or burdensome requirements which do not significantly 
contribute to the safety and accuracy of a test method, or which even detract from it, benefits no one. 
On the contrary, it has the potential to hinder innovation, impede improvement of products and 
freedom of expression, as well as lessen the respect for, and overall credibility of, the testing scheme. 
 
Regular, periodic reviews should be conducted on that basis, including: 
 
-whether the specific materials required by the test (e.g. witness screens) are still readily 
commercially available and what the trend is with respect to future availability. 
 
-if the trend is negative, what steps can be taken to provide a suitable transition to materials which 
will foreseeably be available. Materials which provide the best value for data should be actively 
sought. 
 
-whether the procedure can be streamlined, subject to reasonable limitations included in the 
description, based on previous testing experience with certain types of materials, or the addition of 
other test into the series. Such information should be added to the test description where applicable. 
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-the inclusion of new materials, technology or means of acquiring or recording data, initially on a 
trial or optional basis, with a view toward providing improved value for data or “extra credit” 
purposes i.e. further substantiation of, or correlation to test data from the existing method. 
 
 
Against the above background, we would like to suggest several specific examples of possible areas 
for such review: 
 
Regarding the requirement for 0.15 cubic meters of sample 
 
Understandably, the testing methods appear to be based on the assumption that the materials are 
relatively powerful, being produced on a large, commercial scale, and will be shipped and stored in 
large quantities as well. While that may be a valid assumption in many cases, it must be taken into 
consideration that there are also many specialized or unconventional uses of explosives, including 
but not limited to motion picture/television/entertainment industry use, in which only limited 
quantities of often small devices are ever produced, transported and stored. In either case, the safety 
criteria are the same, and this should be taken into consideration during the testing process and the 
evaluation of the results. 
 
Based on conversations with persons and organizations having authoritative knowledge on the 
subject, the requirement that enough packages are necessary to give a minimum total volume of 0.15 
m3 appears to be arbitrary and could be problematic in certain instances. 
 
The only technical substantiation for such a large sample size we are aware of was that for devices 
which emit projections likely to cause perforation or indentation of a witness screen has a higher 
probability of striking one. 
 
While that certainly has some validity, it seems to us that: 
 
-in such cases, it would make more sense to specify a statistically significant number of devices than 
a 0.15 cubic meter volume, which in the case of large devices packaged singly might not be very 
many. 
 
-this reasoning would not apply to devices which did not emit such projections. 
 
In the case of small devices, 0.15 cubic meters might be thousands or tens of thousands of devices, 
which may be very expensive. Further, in the case of costly, specialized devices produced only in 
limited quantities, 0.15 cubic meters is likely to far exceed the quantity which would ever be shipped 
in actuality.  
 
We would like to suggest that the requirement for 0.15 cubic meters of sample be reviewed and 
unless there is a compelling and substantial technical reason to the contrary, consideration should 
be given to: 
 
-including a statement to the effect that the 0.15 cubic meters is an arbitrary amount included as an 
initial point of reference, but that the minimum amount of sample which produces valid results for a 
given material, plus a reasonable tolerance to err on the side of reliability, should be used. 
 
-in cases where devices which emit projections likely to cause perforation or indentation of a witness 
screen are tested, the sample size and configuration should be selected on a statistically valid 
evaluation of that risk, rather than the arbitrary 0.15 cubic meters. 
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-including a statement to the effect that, especially for small items which previous experience would 
indicate are likely to be 1.4, testing should be done with a view toward simulation of the maximum 
likely shipment in the configuration(s) most likely to produce a failure rather than the arbitrary 0.15 
cubic meters. 
 
-if it cannot be determined with reasonable certainty that the results of testing with either the 
arbitrary 0.15 cubic meters or a smaller sample size can be applied to larger quantities, a limitation 
be placed on the approval for the maximum quantity per shipment, based on mutual agreement 
prior to testing between the competent authority and those seeking the approval. 
 
 
Regarding mixed or combined tests  
 
Given that the cost, etc. of testing small devices produced in limited quantities is relatively high, we 
suggest unless there is a compelling and substantial technical reason to the contrary, consideration 
should be given to allowing combining materials for testing, particularly in instances where the 
materials are likely to be shipped and stored together in actual practice. Naturally this would be 
subject to reasonable limitations, such as: 
 
-all materials would be required to pass the combined test. If a single material failed, all would fail. 
Further, the lowest classification of the combined test would apply to all the devices tested, i.e. if 
anything in the combined test indicated 1.3 behavior (but not 1.1 or 1.2), all the devices would be 
classified as 1.3, even if the others were arguably 1.4, until further testing proved otherwise. 
 
-the nature of the testing would readily accommodate it, such as in the 6(c) external fire (bonfire) 
test. 
 
-the configuration tested was the one most likely to fail. 
 
Examples of instances in which this concept could be considered include: 
 
-a single design of device which was produced by a number of contractors, each of which would 
ordinarily require separate testing. 
 
-devices which were similar in hazard, but too dissimilar in design to be considered a series or to be 
classified by analogy, each of which would ordinarily require separate testing. 
 
-devices intended to be shipped or stored as a kit or set, but which might be shipped individually as 
well, and where it was unclear if the combination would increase or decrease the hazard i.e. the 
configuration most likely to fail was unclear but a broad, flexible approval was required. 
 
 
Regarding making specific reference to commonly accepted practices in testing and classification 
 
Naturally, we understand that 1.1.2 gives a competent authority discretion to dispense with certain 
tests, vary the details of tests, and to require additional tests when this is justified to obtain a 
realistic and reliable assessment of the hazards of an explosive. This is as it should be, and many 
competent authorities repeatedly use that discretion in certain instances in which it is logical to do 
so and generally accepted that the change is justified and provides equal or better results. 
 
Unfortunately,  though they are widely known and often intuitively obvious, these changes are not 
specifically spelled out or referred to anywhere.  Because of this, our members have reported that 
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unfortunately, these reasonable changes made previously can be called into question or even 
completely excluded in cases where a competent authority experiences a change in oversight in the 
aftermath of a accident or inquiry, rapid turn-over or loss of knowledgeable personnel, loss of 
records or institutional history, etc.  In such instances, a mindset of exact compliance and testing 
everything to “the letter” of the test description in all cases can prevail, simply because it is the most 
clear and easiest to defend if questioned for any reason, even if it is not justified to obtain a realistic 
and reliable assessment of the hazards of an explosive. Any deviation from the written procedure, 
however small, tends to be viewed as problematic and a reason for a great deal of added scrutiny, or 
even for rejection. 
 
To address such cases, in the interest of fairness, uniformity and good governance, we suggest that 
consideration be given to making reference to commonly accepted changes, with a view toward 
listing broad concepts rather than quantifying specifics. Examples might include: 
 
-that certain tests which supply redundant or overlapping information are generally dispensed with 
or conducted out of order, such as the 6(a) and 6(b) tests if the explosive passes the 6(d) test. 
 
-that testing the largest and/or most likely to fail of a series of devices may be used as a variation 
instead of testing each single device in a family or series. 
 
-that in certain cases, an explosive which is sufficiently similar to explosives which have been 
extensively tested can be classified by analogy with either limited or no testing. 
 
We believe that many more similar concepts will come to mind if the idea is pursued, again with a 
view toward listing broad generalities and providing examples, while preserving the discretion given 
a competent authority in 1.1.2 to conduct additional test if they are justified. 
 
 
Regarding tolerances 
 
We believe that tolerances should be stated in all cases where they might apply, especially with 
regard to the thickness of witness screens, etc. for the simple reason that all commercially available 
materials have one. If no tolerance is stated, then those responsible for obtaining the material are in 
the unenviable position of either having to somehow find or make 3.000000 mm steel or risk being 
accused of making an unauthorized change in the procedure which directly affected the results. 
 
A statement that common commercial tolerances, perhaps in connection with a particular technical 
or manufacturing standard, etc. are acceptable could be substituted if for some reason it was not 
possible to find a single set of tolerances which applied in all areas of the world. 
 
In cases where exceeding the size specified in the existing test description does not negatively affect 
the test, or even improves it, the description should mention this, e.g. having witness screens for the 
6(c) test which are a more convenient total size greater than 2000mm x 2000mm. 
 
In any case, unless there is a compelling and substantial technical reason to the contrary, the 
specified thicknesses, sizes and tolerances should be based on commercial standards, not arbitrary 
sizes. 
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Regarding alternatives  
 
Additional information to give guidance to those who have to acquire the witness plate material 
should be given, in terms of a range of properties, list of applicable standards and/or specifications, 
etc.  Requirements should be made and stated with a view toward the broadest, most readily 
available range of materials which will give valid results, not the narrowest or most traditionally 
used. 
 
It has been the experience of our members that materials traditionally used in creating special 
effects which were common and readily available decades ago, are now unusual and hard to acquire 
for any number of reasons. We believe that the same applies to certain materials referred to in the 
test descriptions, especially the aluminum required for the 6(c) witness screens. 
 
Naturally, the cost and logistical effort in obtaining it are justified if this is truly the only aluminum 
which is suitable. However, given the wide range of other aluminum sheets which are more readily 
obtainable, we suggest that the matter be reviewed with a view toward including alternatives. 
 
Requiring the use of witness screen materials which are difficult and costly to replace also 
encourages the use of them beyond what is ideal, which may mean that damage which would have 
been obvious on a fresh witness screen is overlooked, and test results are compromised. 
 
 
Regarding pallets as fuel for the wooden crib fire in the 6(c) external fire (bonfire) test. 
 
As stated previously, we suggest that materials be selected with a view toward providing best value 
for data.  In the past, used pallets have been employed for this purpose. If selected and used with 
reasonable care (e.g. not solid topped and having a spacing so as to allow a balanced fuel/air ratio), 
we believe that they can provide an entirely suitable fire yet because they are not specifically referred 
to in the test description, in certain instances the perception has become it is essentially required to 
use dimensional wood arranged exactly as described instead, at considerably greater cost. 
 
While there is nothing in the current test description which excludes or prohibits used (and possibly 
damaged) pallets as fuel, this is in practice unfortunately not the same as if they were specifically 
allowed. 
 
Given this and that used pallets are inexpensive, relatively available world-wide and made in 
standardized sizes, we suggest that a configuration representing their use be included. 
 
 
Regarding the safety of those conducting the tests 
 
We understand that the test descriptions assume competence on the part of those conducting the 
test and hope that anyone who would undertake to do these tests would have the requisite technical 
background to take the necessary safety precautions, or have the common sense to arrange to have 
them done by those who have such a background if they did not. That having been stated, it is 
nonetheless likely that organizations worldwide which have limited or no experience with these tests 
will at times attempt to conduct them based on the descriptions so as to pre-test the material and 
packaging prior to submitting them for actual approval testing.  
 
In the interest of accident and injury prevention, we suggest that the descriptions err on the side of 
including essential safety precautions and procedures learned from experience and employed in 
practice by competent authorities to the degree practicable, e.g. that protective measures must be 
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based on the maximum foreseeable hazard e.g. a mass explosion, not merely the minimal hazard 
hoped for during the test. 
 
 
Regarding environmental considerations 
 
Naturally, we understand that these tests are intended to be conducted in a suitable, 
environmentally insensitive area. That having been stated, we would like to suggest that including 
simple environmental protection tips (e.g. using temporary ground cover impermeable to kerosene 
such as plastic sheeting when setting up the wooden crib fire for the 6(c) external fire (bonfire) test 
can help prevent the liquid fuel from soaking into the ground, thereby minimizing the 
environmental effect of repeated testing at a particular location, or the use of LPG gas fire as ignition 
for the wood instead of kerosene) would be helpful and in keeping with the times. 
 
 
Please contact us should you have any questions or want further explanation of our views. 
 
For the Board of Directors, 
 
 

 
 

Tassilo Baur 
Chair, ASEPO Compliance Committee 
 
 
Attachment: 
Test Series 6 Survey 
 

 

 

 

 

 

 

 

 

 

 

  



 

Annex 2 

Summary of Test Series 6 Improvement Survey Results 
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Annex 3 

Specifications of Detonators used as Alternatives to the UN Standard Detonator 
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